Von Willebrand factor protects against acute CCl4-induced hepatotoxicity through phospho-p38 MAPK signaling pathway inhibition.
The blood glycoprotein von Willebrand factor (vWF) is involved in coagulopathy and inflammation; however, its role in the pathogenesis of acute liver failure, as suggested by its higher expression levels in such patients, remains unknown. In this study, vWF-knockout (KO) mice showed more severe carbon tetrachloride (CCl4)-induced liver injury than wild-type mice. Patients with acute liver injury also showed elevated vWF protein activity and expression in liver tissues, as compared to healthy individuals. Using the mouse model and cultured human umbilical vein endothelial cells (HUVECs), CCl4 was found to directly increase vWF protein expression through interaction with the highly expressed vWF receptor, GPIbα. Microarray analysis revealed that the genes showing the most differential expression in response to CCl4-induced liver injury and vWF deficiency were related to the MAPK signaling pathway. Subsequent inhibition of vWF protein activity in HUVECs led to activation of the MAPK signal pathway and elevated production of FGL2, and treatment with a phospho-p38 inhibitor suppressed the CCl4-induced production of FGL2. Exposure of liver sinusoidal endothelial cells isolated from the vWF-KO acute liver injury model mice to phospho-p38 inhibitor also decreased FGL2 expression. The vWF/GPIbα axis plays a protective role against development of acute liver injury by attenuating FGL2 production through the MAPK signaling pathway. Collectively, these data provide insight into the pathogenesis of acute liver injury and a potential novel strategy for its treatment.